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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a layered ceramic 
capacitor which can easily control ESR(equivalent series 
resistance) without changing most of the regular manufacturing 
processes of the layered ceramic capacitor and which is 
remarkably stable in a reliability test. 

SOLUTION: The layered ceramic capacitor where an inner 
electrode layer 3 and a dielectric layer 2 are alternately laminated 
controls ESR by making the resistance of the leading part 14 of the 
inner electrode 3, which does not contribute to electrostatic 
capacity to be larger than that of an overlap part 12 contributed to 
electrostatic capacity. The lead part 14 has plural linear patterns. 
The obtained ESR of the layered ceramic capacitor can be 
controlled by controlling the number of linear patterns. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stacked type ceramic condenser with which resistance of the drawer section of an internal 
electrode layer which does not participate in electrostatic capacity is characterized by having stronger 
resistance than resistance of the lap section which participates in electrostatic capacity in the stacked type 
ceramic condenser with which the laminating of an internal electrode layer and the dielectric layer was 
carried out by turns. 

[Claim 2] The stacked type ceramic condenser according to claim 1 with which the cross sectional area of 
said drawer section is characterized by being smaller than the cross sectional area of said lap section. 
[Claim 3] said drawer section — a line — the stacked type ceramic condenser according to claim 2 
characterized by including a pattern. 

[Claim 4] The stacked type ceramic condenser according to claim 2 with which thickness of said drawer 
section is characterized by being smaller than the thickness of said lap section. 

[Claim 5] The manufacture approach of a stacked type ceramic condenser that resistance of the drawer 
section of an internal electrode layer which does not participate in electrostatic capacity is characterized by 
choosing the pattern configuration of the drawer section in the manufacture approach of a stacked type 
ceramic condenser of having the process which carries out the laminating of an internal electrode layer and 
the dielectric layer by turns so that it may have stronger resistance than resistance of the lap section which 
participates in electrostatic capacity in case the pattern of said internal electrode layer is formed on said 
dielectric layer. 

[Claim 6] The manufacture approach of the stacked type ceramic condenser characterized by changing the 
pattern configuration of the drawer section of an internal electrode layer which does not participate in 
electrostatic capacity with the pattern configuration of the lap section which participates in electrostatic 
capacity in the manufacture approach of a stacked type ceramic condenser of having the process which 
carries out the laminating of an internal electrode layer and the dielectric layer by turns so that the 
equivalent series resistance of a stacked type ceramic condenser may serve as a predetermined value in case 
the pattern of said internal electrode layer is formed on said dielectric layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stacked type ceramic condenser which can control 

equivalent series resistance (ESR) to accuracy, and its manufacture approach. 

[0002] 

[Description of the Prior Art] With development of an information communication link, the miniaturization 
of electronic equipment is progressing dramatically and especially the commercial scene of a cellular phone 
shows wonderful elongation. Although Regulator IC is built into these cellular phones, it has connected with 
this so that a stacked type ceramic condenser may constitute an output smoothing circuit. 
[0003] However, equivalent series resistance (ESR) is dramatically low, the signal in a circuit carries out a 
loop formation, and an oscillation phenomenon arises, consequently a stacked type ceramic condenser tends 
to serve as a noise at the time of conversation. That is, in the secondary circuit of Regulator IC, if ESR of a 
smoothing circuit has big effect on the phase characteristic of a feedback loop and especially ESR becomes 
extremely low, a problem will be produced. That is, when the low stacked type ceramic condenser of ESR is 
used as a capacitor for smooth, a secondary smoothing circuit will consist of only L and a C component 
equivalent, and the phase component which exists in a circuit will become only **90 degrees and 0 degree, 
the allowances of a phase will be lost, and it will oscillate easily. 

[0004] In order to control this oscillation, the big capacitor of ESR is needed. Although there is an 
electrolytic capacitor using a tantalum or aluminum as a big capacitor of ESR, since there is a decisive 
problem on dependability, such as a liquid spill, it cannot be used for a cellular phone. Therefore, the actual 
condition is that the noise at the time of the cellular-phone activity resulting from the capacitor for 
smoothing circuits is left. 

[0005] In order to cancel such a trouble, the electronic parts which raised ESR of a stacked type ceramic 
condenser are proposed. For example, for patent No. 2578264, a metal oxide film is formed in the front face 
of the external terminal electrode of a stacked type ceramic condenser, and by operating this as resistance, 
ESR is raised and it is going to control resistance by the oxide-film thickness. 

[0006] However, in case the capacitor indicated by the patent is manufactured actually, if control of 
oxidation of a terminal electrode is difficult and extent of oxidation is larger, an internal electrode will also 
oxidize, and it has a technical problem of it becoming impossible to achieve the function as a capacitor. 
Moreover, even if it can oxidize only a terminal electrode, since the terminal electrode has oxidized, 
inconvenience will arise. 

[0007] That is, in case it plates on the front face of a terminal electrode, it is necessary to form a plating coat 
by electroless deposition, and in case it is the plating, it is necessary to cover with resin etc., since the 
terminal electrode has oxidized so that even a ceramic element assembly may not be plated, for this reason, 
the adhesive property between a process not only becoming complicated but the oxide film, and the plating 
film (nickel film) — remarkable — falling — the meantime — exfoliation — being generated — the need as 
electronic parts — there is a fault that sufficient mechanical strength is not obtained. That is, when lead wire 
is prepared in the nickel-plating film of a terminal electrode, this lead wire will exfoliate easily. 
[0008] Moreover, for example, what carried out the laminating of the resistive paste, such as ruthenium 
oxide, to the stacked type ceramic condenser, carried out simultaneous baking of this, and was made into the 
resistor is known as indicated by JP,59-225509,A. however, the case where a terminal electrode is prepared 
in this as it was — an equal circuit — C/R — it cannot become a parallel circuit and or (LC/R) cannot obtain a 
series circuit. Moreover, in order to obtain a series circuit, the configuration of a terminal electrode will 
become complicated and a production process will also become complicated. 
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[0009] In addition, many of o^^esistors have many which have temperal^fctiependence, and the 

equipment used in the environment where temperature conditions change is also expected the small device 
of temperature dependence. Furthermore, with the structure of the above-mentioned conventional capacitor, 
control of ESR is dramatically difficult and desired resistance cannot be acquired easily. 
[0010] Recently, it is called for from various equipments including a power source or an electrical 
machinery and apparatus, and electronic equipment being used under various environments that there is no 
change of a property also under a severe service condition. It is important for especially ESR that passed and 
it is stable to the time. 
[0011] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the laminating ceramic 
condenser which could control ESR easily and was extremely stabilized also in the reliability trial, and the 
manufacture approach for which it was suitable in order to manufacture that capacitor, without completely 
changing the production process of the usual stacked type ceramic condenser. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the stacked type ceramic 
condenser concerning this invention is characterized by having the resistance with stronger resistance of the 
drawer section of an internal electrode layer which does not participate in electrostatic capacity than 
resistance of the lap section which participates in electrostatic capacity in the stacked type ceramic 
condenser with which the laminating of an internal electrode layer and the dielectric layer was carried out by 
turns. 

[0013] What is necessary is just to make the cross sectional area of said drawer section smaller than the 
cross sectional area of said lap section, in order to make resistance of said drawer section larger than 
resistance of the lap section. 

[0014] said drawer section — a line — it is desirable that a pattern is included. 

[0015] Thickness of said drawer section may be made smaller than the thickness of said lap section. 
[0016] It is characterized by for the manufacture approach of the stacked type ceramic condenser concerning 
the 1st viewpoint of this invention to choose the pattern configuration of the drawer section in the 
manufacture approach of a stacked type ceramic condenser of having the process which carries out the 
laminating of an internal electrode layer and the dielectric layer by turns so that it may have resistance 
stronger in case the pattern of an internal electrode layer is formed on a dielectric layer than resistance of the 
lap section to which resistance of the drawer section of an internal electrode layer which does not participate 
in electrostatic capacity participates in electrostatic capacity. 

[0017] In case the manufacture approach of the stacked type ceramic condenser concerning the 2nd 
viewpoint of this invention forms the pattern of an internal electrode layer on a dielectric layer, it is 
characterized by to change the pattern configuration of the drawer section of an internal electrode layer 
which does not participate in electrostatic capacity with the pattern configuration of the lap section which 
participates in electrostatic capacity in the manufacture approach of a stacked type ceramic condenser of 
having the process which carries out the laminating of an internal electrode layer and the dielectric layer by 
turns so that the equivalent series resistance of a stacked type ceramic condenser may serve as a 
predetermined value. 
[0018] 

[Function] In this invention, the stacked type ceramic condenser which can control ESR easily can be 
manufactured except changing the pattern of the drawer section in an internal electrode layer, without 
completely changing the production process of a stacked type ceramic condenser. 

[0019] The configuration of the internal electrode layer of a stacked type ceramic condenser was seen from 
the flat-surface side, and has usually constituted the shape of a square. This is for enlarging area of the lap 
section with the internal electrode layer which counters through a dielectric layer, and acquiring electrostatic 
capacity to the maximum extent. Moreover, the drawer section of an internal electrode layer is only for 
securing connection with a terminal electrode, and does not contribute to electrostatic capacity at all. 
[0020] ESR of a capacitor is controllable by lapping and changing the pattern configuration or thickness of 
this drawer section to the pattern configuration of the section with especially this invention. Therefore, in 
this invention, it becomes controllable [ ESR ], without completely reducing electrostatic capacity only by 
changing the configuration or thickness of the drawer section. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt shown in 
a drawing. The sectional view of the stacked type ceramic condenser which drawing 1 requires for 1 
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operation gestalt of this inventiH^the sectional view which meets the II-II^^which shows drawing 2 to 
drawing 1 , the sectional view showing the pattern of the internal electrode layer which drawing 3 - drawing 
5 require for other operation gestalten of this invention, the top view showing the pattern of the internal 
electrode layer which drawing 6 (A) requires for the pan of this invention at other operation gestalten, and 
drawing 6 (B) are important section sectional views which meet the VIB-VIB line of drawing 6 (A). 
[0022] As shown in 1st operation gestalt drawing 1 , the stacked type ceramic condenser 1 concerning 1 
operation gestalt of this invention has the capacitor element body 1 0 of a configuration of that the 
laminating of a dielectric layer 2 and the internal electrode layer 3 was carried out by turns. The external 
terminal electrode 4 of the internal electrode layer 3 arranged by turns inside the component body 10 and the 
couple through which it flows respectively is formed in the direction both ends of X of this capacitor 
element body 10. Although there is especially no limit in the configuration of the capacitor element body 10, 
it usually considers as the shape of a rectangular parallelepiped. Moreover, although what is necessary is for 
there to be especially no limit also in the dimension, and just to consider as a suitable dimension according 
to an application, it is usually x(0.6-5.6mm) (0.3-5. 0mm) x (0.3-1. 9mm) extent. 

[0023] Each internal electrode layer 3 has the lap section 12 and the connection 16 which pulls out in the lap 
section 12 and is connected through the section 14, as shown in drawing 2 . The pattern of the internal 
electrode layer 3 and the right and left of the direction of X which show the pattern of the internal electrode 
layer 3 by which a laminating is carried out through a dielectric layer 2 to the bottom of the pattern of the 
internal electrode layer 3 shown in drawing 2 or a top to drawing 2 become reverse. And the connection 16 
of the internal electrode layer 3 by which a laminating is carried out by turns through a dielectric layer 2 
exposes to the front face of two edges where the capacitor element body 10 shown in drawing 1 counters by 
turns, and is connected to the external terminal electrode 4 of the couple arranged at those parts, 
respectively. Consequently, the internal electrode layer 3 by which the laminating was carried out through 
the dielectric layer 2 constitutes a capacitor circuit. 

[0024] In each internal electrode layer 3, the lap section 12 is a part with which the internal electrode layer 3 
by which a laminating is carried out by turns through a dielectric layer 2 sees and laps from a flat-surface 
view side, and the part participates in the electrostatic capacity of a capacitor. Moreover, the drawer section 
14 and a connection 16 are parts with which the internal electrode layer 3 by which a laminating is carried 
out by turns through a dielectric layer 2 sees, and does not lap from a flat-surface view side, and are a part 
which does not participate in the electrostatic capacity of a capacitor but aims at connection with the 
external terminal electrode 4. 

[0025] Since the lap section 12 is a part which participates in electrostatic capacity, in order to raise 
electrostatic capacity, it is desirable, and with this operation gestalt, that it is a large area as much as possible 
sees from a flat-surface view side, and it is a rectangle-like pattern, in order that a connection 1 6 may be a 
part directly connected to the external terminal electrode 4 shown in drawing 1 and may aim at positive 
connection ~ the lap section 12 and abbreviation — it is desirable to have the comparable direction width of 
face of Y. 

[0026] the line to which resistance of the drawer section 14 of the internal electrode layer 3 which does not 
participate in electrostatic capacity is extended in the direction of X in the pattern of the drawer section 14 
with this operation gestalt so that it may have stronger resistance than resistance of the lap section 12 which 
participates in electrostatic capacity as shown in drawing 2 — it is considering as the pattern, the line which 
constitutes the drawer section 14 from this operation gestalt — a pattern — two — carrying out — two lines — 
it lapped by the pattern and the section 12 and a connection 16 are connected electrically, two lines which 
constitute the drawer section 14 — between patterns, a clearance 15 is formed and the dielectric layer 2 of 
the direction of a laminating is continuing in the clearance 15. the line which constitutes the drawer section 
14 — although especially the line breadth of a pattern is not limited, it is min, and it is comparable as the 
thickness of the internal electrode layer 3, is max, and is 1/2 of the width of face of the lap section 12. 
[0027] Next, the manufacture approach of the stacked type ceramic condenser 1 of this operation gestalt is 
shown in a detail. 

The paste for [paste for dielectric layers] dielectric layers kneads a dielectric raw material and an organic 
vehicle, and is manufactured. The powder according to the presentation of a dielectric layer is used for a 
dielectric raw material. Although it is not limited especially as dielectric materials and various dielectric 
materials may be used, titanium oxide, titanium system multiple oxides, or such mixture are desirable, for 
example, as a titanium oxide system — the need — responding — NiO, CuO, and Mn3 04 aluminum2 03 
MgO and Si02 etc. - a total of 0.001 - about -30wt% - added Ti02 A system is mentioned, moreover - as 
a titanic-acid system multiple oxide — barium titanate BaTi03 etc. — it is mentioned, the atomic ratio of 
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fA -- BaTi03 ****-- MgO, CaO, Mn3 04^^02 



Ba/Ti -- 0.95 to about 1.20 -- gWH -- BaTi03 **** -- MgO, CaO, Mn3 04^^03 V2 05 ZnO and Zr02 
Nb2 OS Cr2 03 Fe 203 P2 OS Na2 O and K2 O etc. - a total of 0.001 - about -30wt% it may be added. 
Moreover, it is SiO(Ba, calcium) 2 because of adjustment of burning temperature and coefficient of linear 
expansion. Glass, such as glass, may be added. 

[0028] Especially the manufacture approach of a dielectric raw material is BaTi03 which carried out 
hydrothermal synthesis when it was not limited, for example, barium titanate was used. The approach of 
mixing an accessory constituent raw material can be used. Moreover, BaC03 Ti02 The dry type synthesis 
method to which temporary quenching of the mixture with an accessory constituent raw material is carried 
out, and it carries out solid phase reaction may be used. Moreover, temporary quenching of the mixture of 
the precipitate and the accessory constituent raw material which were obtained with the coprecipitation 
method, the sol-gel method, the alkali hydrolyzing method, the precipitate mixing method, etc. may be 
carried out, and it may be compounded. In addition, an oxide, the various compounds which turn into an 
oxide by baking, for example, a carbonate, an oxalate, a hydroxide, an organometallic compound, etc. can 
use more than a kind for an accessory constituent at least. Although what is necessary is just to determine 
the mean particle diameter of dielectric materials according to the diameter of average crystal grain of the 
dielectric layer made into the object, powder with a mean particle diameter of about 0.3-1 .0 micrometers is 
usually used for it. A dielectric paste kneads a dielectric raw material and an organic vehicle is 
manufactured in it. 

[0029] An organic vehicle dissolves a binder into an organic solvent. What is necessary is not to limit 
especially the binder used for an organic vehicle, but just to choose it from the various usual binders, such as 
ethyl cellulose, suitably. Moreover, what is necessary is not to limit especially the organic solvent to be 
used, either but just to choose from various organic solvents, such as terpineol, butyl carbitol, an acetone, 
and toluene, suitably according to print processes, the sheet method, and the approach of using. 
[0030] Although especially the thickness of a dielectric layer that is a hit much more is not limited, it is 
usually about 1.5-20 micrometers. Moreover, the number of laminatings of a dielectric layer is usually 100 
to about 300. 

[003 1] Although especially the electric conduction material of the paste for [paste for internal electrode 
layers] internal electrode layers is not limited, the thing which is chosen from nickel and Cu and which 
consist more than of a kind at least is desirable. Moreover, a cheap base metal can be used by using what has 
reducibility-proof for a dielectric lamination ingredient. For this reason, especially as electric conduction 
material, nickel or nickel alloy is desirable. As a nickel alloy, the element more than a kind chosen from Mn, 
Cr, Co, aluminum, etc. and the alloy of nickel are desirable, and, as for nickel content in an alloy, it is 
desirable that it is more than 95wt%. in addition — the inside of nickel or nickel alloy — various minor 
constituents, such as P, — or less about 0.1 wt% — it may be contained. 

[0032] The paste for internal electrodes kneads and adjusts the various above-mentioned conductive metals, 
an alloy or the various oxide used as the electric conduction material described above after baking, an 
organometallic compound, resinate, etc. and the above-mentioned organic vehicle. Although what is 
necessary is just to determine the thickness of the internal electrode layer 3 suitably according to an 
application, it is desirable that it is about 0.5-5 micrometers. 

[0033] The paste for [paste for external terminal electrodes] external terminal electrodes contains electric 
conduction material, a glass frit, and an organic vehicle. Although said electric conduction material is 
chosen from Ag, Au, Pt, Pd, Cu, and nickel by more than kind at least, since it is cheap, Cu, nickel, or these 
alloys are desirable, and especially its Cu is desirable. A glass frit is added in order to secure adhesion with 
sintering acid or a chip element assembly to these electric conduction material. 

[0034] Mean particle diameter of electric conduction material is set to 0.01-10 micrometers. Condensation 
of an electric conduction material particle becomes intense, and when particle size is smaller than this, it can 
be burned, and it becomes easy to produce a crack in a terminal electrode, and the time of spreading of the 
paste for terminal electrodes, and desiccation, or when particle size is larger than this, pasting sometimes 
becomes difficult. Moreover, mean particle diameter of a glass frit is set to 0.01-30 micrometers. If particle 
size is smaller than this, sintering of electric conduction material will become uneven, it becomes the cause 
of making a terminal electrode generating a crack, and if larger than this, distribution of glass will worsen, 
and it is in the inclination for the adhesive property of a terminal electrode and an element assembly to fall. 
These electric conduction material and a glass frit are distributed in a vehicle, and the paste for terminal 
electrodes is obtained. 

[0035] Especially a glass frit presentation is not limited. However, when Cu is used for electric conduction 
material, it is required to be what achieves the function as glass also on the need of calcinating a terminal 
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electrode, and under these amWfm atmospheres at neutrality or a reducingBM>sphere. As such a thing, for 
example Silicic-acid glass (Si02 : 20 - 80wt%, Na 2 O:80 - 20wt%), Borosihcate glass (B-2 03 : 5 - 50wt% 
and Si02 :5 - 70wt% and PbO:l - 10wt% and K2 0:1 - 15wt%), A kind of the glass frit chosen from 
alumina silicic-acid glass (aluminum2 03 : 1 - 30wt% and Si02 :10 - 60wt%, Na 2 0:5 - 15wt% and CaO:l 
- 20wt% and B-2 03 :5 - 30wt%), or two sorts or more What is necessary is just to use. this — the need — 
responding - CaO: - 0.01 - 50wt% and BaO:0.01 - 50wt% and MgO:0.01 - 5wt% and -ZnO:0.01 - 70wt% 
and PbO:0.01 - 5wt% and Na2 0:0.01 - 10wt% and K2 0:0.01 - 10wt% and Mn02 : What is necessary is to 
mix and just to use additives, such as 0.01 - 20wt%, so that it may become a predetermined presentation. 
Although especially the content of the glass to the metal component which is electric conduction material is 
not limited, it is usually about 0.5-15wt% to a metal component. What is necessary is just to use an above- 
mentioned thing as an organic vehicle. 

[0036] What is necessary is for there to be especially no limit in the content of the organic vehicle under 
each paste which carried out the [content of organic vehicle] above, and to make the usual content, for 
example, a binder, into about l-5wt%, and just to make a solvent into 10 - 50wt%. Moreover, during each 
paste, the additive chosen from various dispersants, a plasticizer, a dielectric, an insulator, etc. if needed 
may contain. As for these total contents, considering as less than [ 1 0wt% ] is desirable. 
[0037] When using [production of Green chip] print processes, the paste for dielectrics and the paste for 
internal electrodes are printed in the shape of [, such as PET, ] a substrate. A laminating is carried out so that 
one side of the edge of the paste for internal electrodes may be outside exposed by turns from the edge of a 
dielectric paste at this time. Then, thermocompression bonding is carried out, and after cutting and chip- 
izing in a predetermined configuration, it exfoliates from a substrate and considers as the Green chip. 
[0038] Moreover, when using the sheet method, a green sheet is formed using the paste for dielectric layers, 
the paste for internal electrode layers is printed on this green sheet, these are repeated by turns and carry out 
a laminating, and it cuts in a predetermined configuration and considers as the Green chip. 
[0039] With this operation gestalt, as it is shown in drawing 2 in case the paste for internal electrodes is 
printed for example, the pattern for internal electrodes which consists of the lap section 12, the drawer 
section 14, and a connection 16 is formed. 

[0040] Although they may be the usual thing, when using base metal, such as nickel and nickel alloy, for the 
electric conduction material of an internal electrode layer, as for the conditions of the debinder processing 
performed before [debinder process] baking, it is desirable to carry out on condition that the following 
especially. 

Especially an hour 5-300 degrees C /Programming rate : A 10-100 degree-C/hour retention 
temperature:200-400 degree-C/hour, Especially for 0.5 to 24 hours Especially, 250-300-degree-C [ /] hour 
temperature holding time : the ambient atmosphere at the time of baking of the [baking process] Green chip 
in 5 - 20-hour ambient atmosphere:air Although what is necessary is just to choose suitably according to the 
class of electric conduction material of the paste for internal electrodes A firing environments is N2 when 
using base metal, such as nickel and nickel alloy, as electric conduction material. It considers as a principal 
component and is H2. H2 obtained with the water vapor pressure in 10-35 degrees C 1 to 10% What mixed 
O gas is desirable. Oxygen tension is 10-8 to 10-12. Considering as an atmospheric pressure is desirable. 
When oxygen tension is said under range, a lifting and breaking off have the electric conduction material of 
an internal electrode in abnormality sintering. Moreover, when oxygen tension crosses said range, it is in the 
inclination for an internal electrode to oxidize. As for especially the retention temperature at the time of 
baking, it is desirable to consider as 1200-1300 degrees C 1 100-1400 degrees C. An internal electrode will 
become easy to break off, if eburnation is inadequate in retention temperature being said under range and 
said range is crossed. Moreover, especially the temperature holding time at the time of baking has 1-3 
desirable hours for 0.5 to 8 hours. 

[0041] When it calcinates by [annealing process] reducing atmosphere, it is desirable to give annealing to a 
laminating chip capacitor. Annealing is processing for reoxidating a dielectric layer, and, thereby, can 
lengthen accelerated aging of insulation resistance remarkable. 

[0042] As for especially the oxygen tension of an annealing ambient atmosphere, it is desirable to consider 
as 10-6 - 10-8 atmospheric pressure ten to six or more atmospheric pressures. If reoxidation of a dielectric 
layer is difficult in oxygen tension being said under range and said range is crossed, an internal electrode 
will oxidize. 

[0043] As for especially the retention temperature of annealing, it is desirable to consider as 500-1000 
degrees C 1 100 degrees C or less. If the inclination it to become being said under range oxidizing [ of a 
dielectric layer ] retention temperature inadequate, and for accelerated aging of insulation resistance to 
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become short is shown and saifKTnge is crossed, an internal electrode will^Muze, not only capacity falls, 
but it reacts with a dielectric base and accelerated aging becomes short. In addition, an annealing process 
may consist of only temperature up and a temperature fall. In this case, it is not necessary to take the 
temperature holding time, and retention temperature is synonymous with a maximum temperature. 
Moreover, especially the temperature holding time has 2-10 desirable hours for 0 to 20 hours. In a 
controlled atmosphere, it is N2. H2 humidified It is desirable to use gas. 

[0044] In addition, it sets at each process of the above-mentioned debinder processing, baking, and 
annealing, and is N2. H2 What is necessary is just to use UETTA etc., in order to humidify mixed gas etc. 
The water temperature in this case has desirable about 5-75 degrees C. Debinder down stream processing, a 
baking process, and an annealing process may be performed continuously, or may be performed 
independently. When performing these continuously, after debinder processing, it may not cool, but an 
ambient atmosphere may be changed and performed independently. When these are performed 
continuously, the ambient atmosphere was changed, and it calcinates by having carried out temperature up 
to the retention temperature of baking continuously, it subsequently cools [ it did not cool, but ] after 
debinder processing and the retention temperature in an annealing process is reached, it is desirable to 
change an ambient atmosphere and to perform annealing. 

[0045] Moreover, when performing these independently, debinder down stream processing is lowered to a 
room temperature, after carrying out temperature up and carrying out predetermined time maintenance to 
predetermined retention temperature. Let the debinder ambient atmosphere in that case be the same thing as 
the case where it carries out continuously. Moreover, a debinder process and a baking process are performed 
continuously, and it may be made to perform only an annealing process independently, and only a debinder 
process is performed independently and it may be made to perform a baking process and an annealing 
process continuously. 

[0046] The paste for [terminal electrode formation] terminal electrodes is applied to a sintered compact chip. 
What is necessary is to just be based on a dip method etc., although not limited especially as a spreading 
process. Although what is necessary is for the sintered compact chip size which it is not limited and is 
applied just to adjust especially the coverage of the paste for terminal electrodes suitably, it is usually about 
5-100 micrometers. It dries after applying the paste for terminal electrodes. It is desirable to perform 
desiccation at about 60-150 degrees C for 10 minutes to about 1 hour. 

[0047] After applying the paste for terminal electrodes as mentioned above and drying, baking to a chip 
element assembly is performed. Baking conditions are N2.. Neutral atmosphere, or N2 and H2 It is desirable 
to carry out by holding at 600 degrees C - 1000 degrees C in reducing atmosphere, such as mixed gas, for 
about 0 to 1 hour. 

[0048] nickel layer, Sn layer, or a Sn-Pb alloy layer is formed with electrolysis plating on the above- 
mentioned terminal electrode if needed [ [deposit] ]. Although especially the thickness of a deposit is not 
limited, it is usually about 0.1-10 micrometers. 

[0049] With a [operation of stacked type ceramic condenser and its manufacture approach] book operation 
gestalt, the stacked type ceramic condenser 1 which can control ESR easily can be manufactured except 
changing the pattern of the drawer section 14 in the internal electrode layer 3, without completely changing 
the production process of a stacked type ceramic condenser. 

[0050] ESR of a capacitor is controllable by lapping and changing the pattern configuration of this drawer 
section 14 to the pattern configuration of the section 12 with especially this operation gestalt. Therefore, 
with this operation gestalt, it becomes controllable [ ESR ], without completely reducing electrostatic 
capacity only by changing the configuration of the drawer section 14. 

[0051] Although especially the concrete value of ESR is not limited, it is 0.5ohms - about lOohms, and are 
usually 0.5-5ohm preferably. The stacked type ceramic condenser which has ESR of this range can 
demonstrate engine performance sufficient as a capacitor for Regulators IC. 

[0052] As shown in 2nd operation gestalt drawing 3 , the pattern configuration of lap section 12of internal 
electrode layer 3a by which laminating is carried out through dielectric layer 2 a, and connection 16a 
presupposes that it is the same as that of the thing of the operation gestalt shown in drawing 2 , and is made 
different from the thing of the operation gestalt which shows only the pattern configuration of drawer 
section 14a to drawing 2 in stacked type ceramic condenser la concerning this operation gestalt. 
[0053] namely, four lines extended in the direction of X in drawer section 14a with this operation gestalt ~ a 
pattern — constituting — ****-- these lines — it lapped with the pattern and section 12a and connection 16a 
are connected, the line which constitutes drawer section 14a — ESR of the stacked type ceramic condenser 
obtained eventually is controllable by controlling the number of a pattern, a line — resistance of drawer 
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section 14a falls, so that the nfB^er of a pattern increases. The same oper^^as the stacked type ceramic 
condenser 1 which stacked type ceramic condenser la concerning this operation gestalt also requires for said 
1st operation gestalt is done so. 

[0054] As shown in 3rd operation gestalt drawing 4 , the pattern configuration of lap section 12of internal 
electrode layer 3b by which laminating is carried out through dielectric layer 2 b, and connection 16b 
presupposes that it is the same as that of the thing of the operation gestalt shown in drawing 2 , and is made 
different from the thing of the operation gestalt which shows only the pattern configuration of drawer 
section 14b to drawing 2 in stacked type ceramic condenser lb concerning this operation gestalt. 
[0055] namely, five lines extended in the direction of X in drawer section 14b with this operation gestalt — 
the line extended in the direction of Y so that these mid-position may be connected to a pattern — pattern 
18b ~ constituting — — these lines — it lapped with the pattern and section 12b and connection 16b are 
connected, the line which constitutes drawer section 14b — ESR of the stacked type ceramic condenser 
obtained eventually is controllable by controlling the number of a pattern, a line — resistance of drawer 
section 14b falls, so that the number of a pattern increases. The same operation as the stacked type ceramic 
condenser 1 which stacked type ceramic condenser lb concerning this operation gestalt also requires for 
said 1st operation gestalt is done so. 

[0056] As shown in 4th operation gestalt drawing 5 , by stacked type ceramic condenser lc concerning this 
operation gestalt, the pattern configuration of lap section 12c of internal electrode layer 3c by which a 
laminating is carried out through a dielectric layer 2 presupposes that it is the same as that of the thing of the 
operation gestalt shown in drawing 2 , and it has enlarged the direction width of face of X of connection 16c 
while making the pattern configuration of drawer section 14c different from the thing of the operation 
gestalt shown in drawing 2 . 

[0057] five lines extended in the direction of X in drawer section 14c with this operation gestalt — a pattern - 
- constituting --****-- these lines — it lapped with the pattern and section 12c and connection 16c are 
connected, the line which constitutes drawer section 14c — ESR of the stacked type ceramic condenser 
obtained eventually is controllable by controlling the number of a pattern, a line — resistance of drawer 
section 14c falls, so that the number of a pattern increases. The same operation as the stacked type ceramic 
condenser 1 which stacked type ceramic condenser lc concerning this operation gestalt also requires for said 
1st operation gestalt is done so. 

[0058] As shown in 5th operation gestalt drawing 6 (A) and (B), although the flat- surface view pattern 
configuration of 12d of lap sections of 3d of internal electrode layers by which a laminating is carried out 
through a dielectric layer 2, 14d of drawer sections, and 16d of connections is the same as that of the 
conventional thing, by Id of stacked type ceramic condensers concerning this operation gestalt, the point 
which has made thin thickness of 14d of drawer sections compared with the thickness of 12d of lap sections 
differs from the former. 

[0059] That is, with this operation gestalt, thickness of 14d of drawer sections is made thin compared with 
the thickness of 12d of lap sections, and 16d of connections. Resistance of the part can be raised by making 
thin thickness of 14d of drawer sections. Moreover, ESR of the stacked type ceramic condenser obtained 
eventually is controllable by controlling the thickness of 14d of drawer sections. Resistance of 14d of 
drawer sections increases, so that the thickness of 14d of drawer sections becomes thin. The same operation 
as the stacked type ceramic condenser 1 which even 1 d even of stacked type ceramic condensers concerning 
this operation gestalt requires for said 1st operation gestalt is done so. 

[0060] it is not limited to the operation [ which are other operation gestalten ] gestalt which mentioned this 
invention above, and within the limits of this invention, many things can be boiled and it can change. For 
example, the pattern which changes a drawer sections [ 14, 14a-14d ] configuration is not limited to the 
operation gestalt mentioned above, and no matter the pattern of the drawer section may be a spiral pattern, 
or it may be a wavelike pattern and may be what other pattern configurations, it is not cared about. 
[0061] Furthermore, in this invention, the same operation effectiveness is acquired also by constituting the 
drawer sections 14, 14a-14d of an internal electrode layer from the lap sections 12, 12a-12d by the high 
electric conduction material of resistance. 
[0062] 

[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0063] It is BaC03 as a main raw material of example 1 dielectric layer, (mean particle diameter: 2.0 
micrometers) And Ti02 (mean particle diameter: 2.0 micrometers) It prepared. The atomic ratio of Ba/Ti is 
1.00. moreover - in addition, BaTi03 receiving - as an additive » MnC03 0.2wt(s)% and MgC03 0.2wt 
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r^Bach raw material powder was 
c 



(s)% and Y2 03 2.1wt(s)% aimmO (Ba, calcium)3 2.2wt(s)% - it preparl 

mixed with the underwater ball mill, and it dried. Temporary quenching ofTHE obtained mixed powder was 
carried out at 1250 degrees C for 2 hours. The underwater ball mill ground this temporary-quenching 
powder, and it dried. The methylene chloride and the acetone were added to the obtained temporary- 
quenching powder as acrylic resin and an organic solvent as an organic binder, and it mixed further, and 
considered as the dielectric slurry. The obtained dielectric slurry was used as the dielectric green sheet with 
the doctor blade method. 

[0064] nickel powder (mean diameter: 0.8 micrometers) was prepared as an internal electrode layer 
ingredient, terpineol was added to this as ethyl cellulose and an organic solvent as an organic binder, and it 
kneaded using 3 rolls, and considered as the internal electrode paste. 

[0065] as the electrical conducting material of an external terminal electrode — Cu powder (mean diameter: 
0.5 micrometers) and Cu powder — receiving — a strontium system glass frit — 7wt(s)% — it added, terpineol 
was added to this as acrylic resin and an organic solvent as an organic binder, and it kneaded using 3 rolls, 
and considered as the paste for the 1 st metal layers. 

[0066] In order to obtain predetermined thickness, several sheet laminating of the dielectric green sheet was 
carried out, the 200-sheet laminating of the green sheet printed so that the edge of the paste for internal 
electrodes might be outside exposed from the edge of the green sheet for dielectric layers by turns with 
screen printing using the internal electrode pattern shown in drawing 2 on it was carried out, and it carried 
out thermocompression bonding. Subsequently, it cut so that the chip configuration after baking might 
become the vertical 2.0x width 1 .2x thickness of 1 .2mm, and the Green chip was obtained. 
[0067] N2 which humidified the obtained Green chip +H2 (H2:3%) H2 which held for 3 hours, calcinated at 
1300 degrees C among the ambient atmosphere, and was humidified further It held at 1000 degrees C in the 
ambient atmosphere of ten to oxygen tension 7 atmospheric pressure for 2 hours, and the chip sintered 
compact was obtained. The above-mentioned paste for terminal electrodes is applied to the both ends of the 
obtained sintered compact, and it dries after that, and is N2-H2. It heat-treated by having held for 10 minutes 
at 770 degrees C among the ambient atmosphere, and the terminal electrode was obtained. 
[0068] Then, the plating film was formed with electrolysis plating in order of nickel and Sn on this terminal 
electrode. The electrostatic capacity of the obtained stacked type ceramic condenser sample was 2.0 micro 
F. 

[0069] The electrostatic capacity of a stacked type ceramic condenser and the value of ESR which carried 
out the laminating of the internal electrode structure shown in drawing 1 , and produced it are shown in a 
table 1 . The measured number is 50 pieces and shows the average. ESR was measured with the LCR meter. 
[0070] 
[A table 1] 





»*8B UF) 


ESR (Q) 




2. 0 


2. 44 




2. 0 


1.10 


HJfi09 3 


2. 0 


0.9 2 




2. 0 


0. 66 




2. 0 


0. 0 0 0 5 



[0071] Moreover, when it was made to operate by 100kHz, using the stacked type ceramic condenser of this 
example 1 as a capacitor for smooth of Regulator IC, it operated normally, without producing voltage 
variation, such as an oscillation. 
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[0072] Moreover, change was^Br accepted in fluctuation of ESR, and oth^^ftctrical properties 
(electrostatic capacity, insulation resistance) by the elevated-temperature lrora test (85 degrees C, twice as 
many electrical -potential-difference impression as rating, 1000 hours) and anti-humidity load test (85 
degrees C, 85%, rated voltage impression, 1000 hours) which are an accelerated test of a capacitor. 
[0073] Except having considered as the pattern shown in drawing 3 as a pattern of an example 2 internal- 
electrode layer, like said example 1 , the stacked type ceramic condenser sample was produced and 
electrostatic capacity and the value of ESR were calculated. A result is shown in a table 1 . 
[0074] Moreover, when it was made to operate by 1 00kHz, using the stacked type ceramic condenser of this 
example 2 as a capacitor for smooth of Regulator IC, it operated normally, without producing voltage 
variation, such as an oscillation. 

[0075] Moreover, change was not accepted in fluctuation of ESR, and other electrical properties 
(electrostatic capacity, insulation resistance) by the elevated-temperature load test and anti-humidity load 
test which are an accelerated test of a capacitor. 

[0076] Except having considered as the pattern shown in drawing 4 as a pattern of an example 3 internal- 
electrode layer, like said example 1, the stacked type ceramic condenser sample was produced and 
electrostatic capacity and the value of ESR were calculated. A result is shown in a table 1 . 
[0077] Moreover, when it was made to operate by 1 00kHz, using the stacked type ceramic condenser of this 
example 3 as a capacitor for smooth of Regulator IC, it operated normally, without producing voltage 
variation, such as an oscillation. 

[0078] Moreover, change was not accepted in fluctuation of ESR, and other electrical properties 
(electrostatic capacity, insulation resistance) by the elevated-temperature load test and anti-humidity load 
test which are an accelerated test of a capacitor. 

[0079] Except having considered as the pattern shown in drawing 5 as a pattern of an example 4 internal- 
electrode layer, like said example 1 , the stacked type ceramic condenser sample was produced and 
electrostatic capacity and the value of ESR were calculated. A result is shown in a table 1 . 
[0080] Moreover, when it was made to operate by 100kHz, using the stacked type ceramic condenser of this 
example 4 as a capacitor for smooth of Regulator IC, it operated normally, without producing voltage 
variation, such as an oscillation. 

[0081] Moreover, change was not accepted in fluctuation of ESR, and other electrical properties 
(electrostatic capacity, insulation resistance) by the elevated-temperature load test and anti-humidity load 
test which are an accelerated test of a capacitor. 

[0082] Except having considered as the pattern of the conventional example with which the pattern of the 
lap section, the drawer section, and a connection sees from a flat-surface view side, and becomes rectangle- 
like in one altogether as a pattern of an example of comparison 1 internal-electrode layer, like said example 
1 , the stacked type ceramic condenser sample was produced and electrostatic capacity and the value of ESR 
were calculated. A result is shown in a table 1 . 

[0083] Moreover, when it was made to operate by 100kHz, using the stacked type ceramic condenser of the 
example 1 of a comparison as a capacitor for smooth of Regulator IC, voltage variation, such as an 
oscillation, was observed. 

[0084] Moreover, fluctuation of ESR was observed in the elevated-temperature load test and anti-humidity 
load test which are an accelerated test of a capacitor. 

[0085] By changing the configuration of the drawer section of an internal electrode, i.e., the cross section, 

(or volume) shows that ESR is controllable so that clearly from the assessment table 1 . 

[0086] 

[Effect of the Invention] As explained above, according to this invention, by selecting the configuration of 
the drawer section of an internal electrode, it becomes controllable [ ESR ] easily and the stacked type 
ceramic condenser possessing desired ESR is obtained only by changing the pattern at the time of forming 
an internal electrode, without hardly changing the process of the usual stacked type ceramic condenser. 
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* NOTICES * 



JPO and NCIPI are not; responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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<D V I B- V I B & I" 3 ^SUBS® B V & -5 . 
[0 0 2 2] g 1 ggjfiflglg 

S -y^a^Tv-9-1 14. I3tH*ll2 iWgp®«IS3 <!:*>< 
xSlcWJf$^y--tiJS<Da>^>-9-*^*i*1 o$tt 
So Ctf>a Vf^+H^fW 1 O0)X73(S]i^iffiSPI^I4, 
I^ftl 0<7>P*3g|5-e3cSI-IES$tLfcP l ga5mffi)l3 t 
**»»r«-»<Drt«4i^««4*<»j*LT"fc*. a 

^T^-y-s^*^ i oommzftizmmtteiw. m. 

-5-<7?^-;£l==t,^l:$iJPI(4 

(0. 6~5. 6mm) x (0. 3~5. Omm) x 

(O. 3-1. 9mm) HKT-fcS, 

[0 0 2 3] =&P^SPm*SJ13l4. !U2l=jF-rJ:5l:. 9 

fty»i 2<t. m&yan 2i=3i#aiu»i 4^lt 

^^.Sl^gPWIB 3 <D/<^ — >I4. 0 2 ICsF-tflSPHS 
J13C0/^^— >t X73(a]0)^e*^l=JoCS. fit. K 

SB 1 6 14. H 1 \zijk-? a 1 0 ro^lSjf 

S2 3ffig|5roasic3cSI=Sai U -t*i&a>SS»l=iB«* 

*is— jsffionspSffi^ma^ic-^+i^ffgi^+is,, ^-<d 

^S. l§«*H2^^LrW)l$^.f=F , gg|5«II)i3l4. 

[0024] #rt$piiM«3(zfcLNr. a^yspi 2 

14, ««ttM2£ttLT£SI=»ll$ih.-Sl*Jffl*ttlB3 
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4*5«fctfittt»i 6 1*. »«i*ii2**Lrssi=aii 
[0025] «fcy»i 2i*. »«s«i=BB#-r*»» 

&■ y *ffi«-eJ6« c t l < . ^mmmmx'it. 

[0026] IH2i=^-rjc5ic. *SlSSff^-t?i4. ft* 

14. Sl^fctJLgM 4$i*t4«*/^->* 2*<t 
L. 2*<Dtt«/<*— >-e««cy»1 2t}$i^gpi 6i: 
£*«W(::8M*LTI.*S. Sl^tbLSM 4£«fiJhr-i>2 
— >CDFd1lCI4. RS^1 5A<ff2J&£*l. -^(75 

r-fcy. a*-?, a^ygpi 2oti>s<d 1 /2-efc&„ 

[0 0 2 7] ^Ic^^Sfeff^alrofiJl-fe^H-v^a^^rV 

mn&mm^-* h mmwrnm^-x. H4. k«* 

****** £ffl(^T&i^<. 00*14. KHb^*>. 

Ib^^ 1 >^<b LTIi. i&HI-fSCTN i O, CuO, M 
n3 O4 , A I 2 O3 , MgO, S i O2 ^ 
£$gft 0 . O 0 1 ~ 3 O w t °/ofIJt;S?JQ Ltz T i O 2 

14. ^£ >$?/<y ^AB a T i O3 ^#*lf £>;h..g> 0 
B a/T i C0HTtbl4. 0. 95-1. 2 0?IJt*<ft 
< . B a T i O 3 I-I4. MgO, C a O, M n 3 O 
4 • Y 2 °3 • V2 O5 , 2 n O, ZrO 
2 ,Nb2 O5 , C r 2 °3 . Fe 
2O3 ,P 2 O5 .Na2 O, K2 OWftfB 

f+o. o o 1 ~3 Ow t %?igi£in£;ft.-ci,<>-T:t.g.Uo 

^fiKSJS. f«K?S^a>SISa)fc«>. (Ba. C 
a) Si0 2 tf^^tDtf^XA^ta^Jh-Tl^Tift 

[0028] R««:iB«a)»**i*i4i#i=ia3e*4ir. 




a T i 03 K. Mfifc»BR«*5R#-r**i£*fflL^*C 

t*<t^5. s/:Baco 3 tTio 2 tzmftm. 

14. iHbtfci^. «fifci=«ty»<b«!t*4#«<b*«B» «fl 
i-rsi:r^s-r*i.i4^i^. a*» ?Mfio. 3~ 

1. 0 /7 m^igrotft^^-fflL^-ijo f^Htfc''*— X H4. SI 
[0 0 2 9] *tit*t^;U4. 
— l41*i=HJg*:fi-*\ i^;Hr;up-x^coJl^co=&ifl 

•b h>. l-;^x>^<75 : §•IIW^;1^JA^t.iSl:^M^R-r^^l4 

[0 0 3 0] »«{*Jl<0-fl|fefcy(Dff$l4«Fl=ia3t* 
ft&l^. 5-2 0^m?S^-efci)„ ^fcsim 

<*Jl<DfSS^(4. 1 00~3OOggT?fcS. 

[0031] [rtsumsnffl^-x h nat«anffl^ 

—x hroagmttte^lzK^Sfifcl^A*. N i , c u <t y 
Ml4tL-5 'Ptt < i: t-fiJi^±A^ b45Ci L L^ 0 

^ LL^ <) N i LTI4. Mn. Cr, Co, Al$ 

<. ^+©N i #*fi(4 9 5 w t %Jit±T'fc-i)Ci:A< 
*?£Ll^ Jtcfc. N i ^fcl4N i -&^*I=I4. Pm<Z>%- 
m®lm.f$.'AtfO. 1 w t %gJtJiTF#£;h.-C^-Ct& 

[0032] rtapmaffl^-x n*. ±ts«a««it^ 
m&izfccx* @s:^^-r^ii4aL^<. o. 5~5// m 

[0033] [nSBSSTttaffl^— x H 

tZ-ettlo tfttiMWttlts Ag, Au. Pt, Pd, C 

u, n i A^^,^^^< t t>-mi>J.±frt>miiii&1)<. Sffi 

T'^^Ct^bCu, Ni. fc&lMi^ftb^A^?* 
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[0 0 3 4] mWtt(D¥-mtm\tO. 01~10(lmi 

h(D¥Sl¥iSI*0. 0 1 

~3o /i« mi -r -&<, ch<t y wmtf'bz^tm'mwn 
tmtf*®- 1 1£ y , si^ssio ^ ? 

& y . fiffi^fl:ts<t t (DmsttA<i5T-r i>Mis] i- £> 

[0 0 3 5] #7X7 U h*§fi£l*. ^IClS^^tt-St 

tihnmm.TxtJi^z.t Lxo&mzmtzt&oxfo 

SCtA^ftfel). C<£> LTI*. 09*. 

I*\ y^fi*"7X (S i O 2 : 2 0 — 8 0 w t %, N 
a2 O: 80~20wt%) , 7t: r 7'W MJi 3 X (B 

2 O3 :5~50wt%, Si02 : 5 — 7 O w 
t %, P b O : 1 ~ 1 0 w t %. K 2 O : 1 ~ 1 5 w 
t%) . T)^Z±*T^ Igtf^X (A I 2 O3 : 1- 

3 0 w t %, Si02 : 10~60wt%, Na2 
O : 5 — 1 5 w t %, CaO:1~20wt%, B 2 
O3 : 5~3 Ow t %) 7bMiiH^^^-S>**^X7'J -V 

ISCT. CaO:0. 0 1 — 5 O w t %, BaO:0. 
01— 50wt%, MgO : O. O 1 — 5 w t %, — Z 
nO:0. 01~70wt%, PbO:0. 01~5w 
t %, N a 2 O : 0 . 0 1 ~ 1 0 w t %, K 2 O : 
0. 01~1Owt%, Mn02 :0. 01~20w 

*fLT0. 5~15wt%fIgffc^tlfc't7Jl-i 
L X l*±i£<D t (D L ^ \t ft L ^„ 
[003 6] [#«et^;U0>*«] ±S2Lfc#^- 

x K*©*«et*;uo>**«ic«f::Wlfii*J&:< . a$ 
CD^WM. ffiJ*li/W I* 1 -5 w t %flg. itfij 
1*1 0-5 0 w t %i:-r^.l*ML>„ X 

*it><Dm-£&&.it. 1 o w t %\>j.Tt? zztmmL 

[0037] [*f')->^vzf<»ftm] mm&&mi*& 
m-B. mnte-m^-* hts^xs^nmm^-^ h£p 

iciiait-'i)<fc-5i3fi)i-r-s.= ^wsl &esl. nut® 

ttlcttJK L T ^ fit Ltz'ik. ttttfr * WIS LX <?'<)- 



[0 0 3 8] ->- H££JfH^i§^ ft t ft JUS 

^— X K^ffi^-cyy— >->— h£ff2J&L. Z<D<f<J — 

[0 0 3 9] *HJ£ff-JS§T*l*. I^SP^ffl^— X h^Ep 
BiJ-TSISI=. f=£*tfia 2 3 S&ySM 

2. 3l#tBLSn 4fc«fct;^$P1 6jbNe,J5E§pggpi|S 

[0040] i/^>^-ig] fcjfcmnzfrSJiit/w 

N i -\?>N i £««(D4&fl($J3(.i« 

#SiSJt : 5-30 0°C/B#Pb1, ifflC 10-10 0°C/ 
*M 

: 2 0 0-40 0°C/B#Pb1, ftl' 25 0-3 0 
0 o C/B#Fsl 

fflflEft»B*M : 0 . 5 - 2 4 ft|D! . ftlZ 5 - 2 O B#R5] 

ma : 

ftl*A<. LTN i -^»N i ^#l?CDii&£«£ffllN 

S*^. KfiE#Hmi*N 2 ^±S»tL, H 2 $1 
-10%, 10-3 5°CiZtilf&ykmm.f±lz£-oXmt> 

1*1 0-8-1 0-1 2 M(±<!:^-^^ < ^A<^l^^LL^„ 

*-5MlS]l=fe'5o iSfigB^CD^fSSI*. 1 10 0-14 
O 0°C. 1 2 0 0-1 3 O 0°Ct-?&Zttftft3Z L 

fey, fjfB®H^@*.^«t, rt»«a*<jfe«j*nf>-r < <c 

-So ^fcs ^/5fcB#0;SJtffi}#B#|Bll*. O. 5~8B#FbL 

[004 1] [7--;Hfl] ilTcHHSi-C'MfiKLfcii 
^3 >ir -^\z.\tT——)^mt C i: A<» 

x fe y , c ct y $gjtfittcDjjoa*^ £ § l < s < -r 

[0042] T--;H?HmCDig^»J±li. 10-6g 
J±Jit±. Wl=.1 0-6-1 0-8^l±fr^C«i:A<»* 

o 

[0 0 4 3] — ;KDfiM#;Sffil*. 1 1 O 0°CiaT. 
flC5 0 0-1 0 0 0°Ctt5Ct^JLL\ 
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mm z m *. & t toMm&mt l . s*a<«t-t « *£ it 
~2on$niL wi=2~i op*iha<»*li\, »H*:tfx 

I=I4, N 2 t*PSLfcH2 #X£ffil^-i>C,i:7!><&?£ 

[0 0 4 4] fcfc\ IBLfcR/^^HW, i^fiEfc 
;KD£-XfH=ii(^r. N 2 . H 2 -tola 
ffXfSftlt -51=14. ^x-y^-^^isgffl^r 
*tl4ftl^ C(D«^(D7K;SI*. 5 ~ 7 5°CflJtA<*f * L 
I*. IMA* >*-4&3ie, MlSfeitfT^HH 

=>ivc,USiU t— — ;uxn-c<D«f#;SJSi=iiLfc£# 
[0 0 4 5] £fc. ctif,$?43iLrtT5ii^l4. 

-< ttaxai*. afcafiutafts-eiijftu Bfse 
B#iwfiM*LfcSL Sia*T?Bjar«. ^a>HEa>K/<*> 

fcJBt/t-f >$f-Xfli*MtI«fc *H(LTfil\ T — 

— ;n«f= it £ L Tfr -5 «fc 5 1= L r t, A < , «t/U 
>y-i8*fc*tt * tt£ L rtf l\ JftriEia £ t -— ;ux 

[0046] [iH?*&fl$j£] il^WSffl^-x h «tt 

mm*-* ho>M**i4. wi=Ps^^tLi.tro-c?i4^ 

■Tftli'&l^.. 5~1 0 0 //mgJt-Cfe-5. V&=f- 

Siffl^-xhJlM. ttflk-r*. K*iteo~i 5 
otSST?. 1 0#~ 1 B^lklfiJgfra c<tA<$?£ Ll^„ 
[0 0 4 7] ±E<D«J:5I=LT*» ; ?-Wffiffi'*-* 
flu ft«Lfc*. 5^:?fittt;^0>*S£ttlt£fr5o 
ttlfftfM** N 2 cD + ttHSia. *-6lM*N 

2 t H 2 irO;I^**X*<75il7c|?Hm*l=T6 O 0°C 

~iooo°ct-o~i n*l«««fii»-r « c 1 1=* y « a 

[0 0 4 8] [/»>*»] ^»=J&i:-C±lS4l^«ffi± 
l=N i Jit S nil £fcf4S n -P b^&g^mfi?-* V* 

0. 1-1 0//mStt'jD?)„ 

[0 0 4 9] [«S4z^ = -v-^zi ^^^-y-fccfcu:^©^ 

?i#ul«pi 4©/^->$^^^>)ii^i4, mm-iz^ = 




[0 0 5 0] *Sllfi»»-CI4. t#l=, Ctf>3l#tfcLSB1 
4<D/<$— >«M*Sfifcyan 2CD/<*->flM*l=*tL 
T*^b*1±-5C<tT?. 3>f>*(DESRS$IJ|inC 

l=. ES RCOfiJjSPA^pItgt^-iio 

[005 1] ESR<Dj*f*Wfcttl4. 1#l=B3eS*l« t 
<Z)-ei4&l^<. Si# s 0. 5 Q~ 1 0 Qgg1?fey . $f 
£L<I40. 5~5Qt?fei> 0 Cff)|5I0)ESR5tt 

[0 0 5 2] jg 2 

>T : > H t 1 aTM4. 2 £ttLT«JlS 

WIS 3 a(7>£fe:yg|5 1 2 a <fc Iftt^gtf 1 6 atf>/\°£ 

mmco t a> £ *s it £ -a- r i > h „ 

[0 0 5 3] t4-^, *^Jf$ST'l4. ?l^a3LSP1 

fey. ^Jh^mt^s— >i=<fcys#ysin zatmm 

»1 6 atSlj«LT04. 3l#aJLSM 4 a ^tfj^-r 

4*«/<5i-^fl)*»*tijwr*wi:-e, s^lwl=^#'^, 
ti&mm-t^ >^>+K75 e s r £»sp-r -5 c t 

LS15 1 4a©SR4«fiTf5. *Sllfe^SII=06Sajl-b 
5;^a>f>tl aft. I^IHmi HJ£K2!Sl=fi6'S 
ISJi-tz ; 7£-v^=i>T : >+>-1 tB«4M^t5. 

[o o s 4] g 3 mmmm 

>^>^i b-ci4. Hm(*Jf2*^Lr»Ji$*i*rtSiJ 

m@Jl 3 b 0)14 IJ $|5 1 2 b 33 J: tf&iKSP 1 6 b 
->5f$#l4. H2l:StStfiBISffltffltHflli: L. II 

#tb 1 4 b(D/<^— >jf$t«tcD^^. mzizTfi-rmm 

[0 0 5 5] -r^t?*.. *^SSJf$^T'l4. ?l^fcBLg|5l 
4b|, X*[S)IC#U*-5 5*0)f,ltt/^ — ><t. d^.f> 

©«t'Wii«*«S-5:«fc o l= v*fin=#ut«««/<^-> 1 
8 bit-diLTfeiJ. C*i — >l=J:yS4 
y»1 2 bi^SPl 6 bi:^^gi^LTL^-|) 0 II^UIL 
SP1 4 b ^tifijt-r&SKtt/x 0 * — ><D*Uf^fiJ^-r.g)C t. 

t?. s$ie<ji=f#e>*i€)8jg-fe : 7 5-y^=j>-7 ; >-y-a)Es 

R S M»f 4 C t A<r * 4 . «« / < ^ — < 
ftSBif, Bl#ab 1 4 b Wt5iA*<1gT-r-5o *n 
S£^SI=^i>flH-b ; 5 5-y^=i>T ; >-y-1 b-ct. buIE 
miSS!56ff^l=^4SS4z7S^^r3>T>-y-1 £H«R 

[0 0 5 6] »4g|«}g« 
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1 c-ei*. Km<*Jl2^^Lr«B$4x-i)i*iSP 

t&§3 cCDfi&ySPl 2 c(D/n°^ — >ff2=l*l4. 0 21= 

$->jF$tt£. Ei2ic*-rsfi£ff$^rotro<tffis$-a-^ 
[0057] ^-mmnrnxit. ?i#tb usf i 4 c x 

©gttAMST-r^o ^mmmmizmzmm*^ s 

[O O 5 8] »5g|]5£ff2fg 

116 (a) tejnif- (b) ic^-r j: ^mmmmizm 

LT«Jl£*t<SF*3S|5^Ji3 dCDM^yg|51 2 d. 3I£ 

uep i 4 dfcj:i;gissa?i 6 dcD^F®^!/^— 

«I4. ^*05 : t(7)tl^ll|-e&-5A^ 5l^t±iLg|5l 4d© 
l?<^£. S& l JSiS1 2 dCDi^-l-tt-^TjK 

[0059] ^^SSff^^-ei*. si^thLSPi 

4d»I^$, M^ygfii 2dfcckl/:fg^g|5i 6 dron 

si^fcbLSM 4 dron^^fijiJii-r^c^-e, a& 

-?&^ttfX'£& 0 ?l^aiLgpi 4 d <DJ?<*A<$* < fc* 

is£, ?i^tbLSPi 4 d<7>g^ii^-r^>o *mmmm 
[o o 6 o] *<D\b<pmmm 

fct^lS. ?l?-tbLS|5 1 4. 14a~14d(Ditt 
*,a>-CI4£:< , SI*UiLtt©/<* — l/*<iKSStt/<* — > 

[00 6 1] *as^-c»i4, rtspmfiiga)§i#tb 

LSfll 4. 14a~14d^ a*y»12, 12a~ 
[0 0 6 2] 




[0 0 6 3] HfiSfflJ 1 
S!S&JI<D£l^<t LT B a C O 3 : 2 . 

0 //m) fc4tfT i 0 2 : 2. 0 u m) $• 

ffllLfc. B a/T i CDJgmttel . OO-Ufc-So^ 

fc. c*tiz*n^r, BaT i o 3 i=**u »itL 

TMnC03 $-0. 2wt%. MgC03 $0. 2 
w t %. Y 2 O3 5-2. 1 w t %. (Ba, Ca) 
S i O3 $2. 2 w t o/offljgLfco #JS«t9***«t> 

**-;us;u-C;g£U Sfc^Lfco »&*LfcsE£t&* 1 2 
5 0 o cr'2B#r B 1{5^Lfc„ ^aXEttta****— ;us;u 

7-fe h>£;&n;LT£ bf-jg^rU SfS&X^'J-.h L 
fc„ H6hfcSSH*X5 'J— £ K^2 — KiidT 

[0 0 6 4] F«iaiafiilBW*4i LTN i (¥«3*i 
g:0. 8//m) JML, :tll:ti/W>y-tL 

[ o o 6 5 ] nu4%*wm<D&nttmt it, c u ».* 

(¥J9lag : O. 5//m) tCu^|:«LtXhP> 
/U^^-tLT75'J ;u WIS £ i: LT^ — 1° 

[0 0 6 6] Rff^(»j?^-$#-Sf-toic^i^yu— >>> 
— h u ■f-o)±izx^ y— >Eneij^(=<fcy. 

it2. 0x|1. 2xjl^1. 2mm|c/ s C^) c t; 

[00 6 7] ibftfc^'J- >TVZ?Z. 1)QM LtzN 
2 +H 2 (H 2 : 3%) 1 3 00°CIC 

T 3 B#|eH£f^ L TJSfiE L , £ t>lc*P;MLf=H 2 
)±1 o-7gE©S?iatTi ooo 0 c-e2B#riS}# 

mm^nmm^-x. hzm^L. t^mz^mL. n 2 

-H 2 HfflSL*. 7 7 0°Ct? 1 0^r B 1«J#LTf^5aS 
[0 0 6 8] te4g^-*II±ICN i. SnWlllC 

7 = ^<7zi^t : >-9-|«4(75»*#*I42. 0/(FTfeo 

[0069] Hir=*-rwaj«a«jss«jiLTft«L 
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[0 0 7 0] 
[*1 ] 

rtSPSffi/ t*->k 







ESR ( Q) 




2. 0 


2.44 




2. 0 


1.10 


^ffli^d 3 


2. 0 


0.9 2 




2. 0 


0.6 8 




2. 0 


0. 0 0 0 5 



[0071] *mmm i rofan-tz ^ 5 ^^zi>^ 

£± C S C <h & < lE^lcIbft Lfc„ 
[007 2] £/ =% =i >^>+KD*PiIISIiT?fc-5)S5Sft 
^ISft (8 5°C, ^tS<D2f^<D^EE^ttJ, 1 000B# 
Pal) fccfctfBSftwKI* (8 5°C. 8 5%, SteWEED 
ttk lOOOStr^) T!t,ESROT^I!l33J;tf^tf>ft!2<Dm 

m«t± cifss*, mmtm) izmtitrntbh^i^-o 

[0 0 7 3] Hjffiff] 2 

F^pfl'SMIIlltf)-'^ — ><!: Lt, m3\Z7jkT?j<i5i— L 
fcJM^Ii, HtJlB^SS0iJi <t[5]«irLT. flJi-tr^S-vO 

[0 0 7 4] ^HiStf^cDfgJi-fe^S^zi:^ 
I^zlU— $ I C©¥;fffl3>f>-y-tLtffl 
LM 0 0 k H 2T?!ft^$1+fc<!:C^s #SiI^<£>^I±^I!) 

[007 5] zi^f'^-y-CDAPilKilT-fc-SaS^ 

&umte&uwmnmmviE s rot^^l^o) 
[0076] -mmm 3 

WSPmHilWM^— ><t Lt« 114|r7F-r/^ — >«t L 
fcumi*, HfIieHSS0'Ji i:|5]4ilcLT. flg-fe^S-^ 
^T^+m^ftglU ESR<75fit£#to 

[0 0 7 7] ^SJS^SCDWH-b^ 5 ^^n>^ 



C 3 C <b fc < E^lzafE Lfc. 
[0 0 7 8] a^T^-y-roADaKitT-fc-SKjgft 

i^iSK^cfci/KsmitiseiTt, e s RCDaisfc^i/^-ro 
[0079] mmm 4 

tzutut. mtmrnmi tmmizLx. an-t^H-v^ 

[0 0 8 0] £fc. *HSS0d4(7DWJl-b^S-V'>=l>^ 

IS -5 d t U < lE^Ici!)^ Ltzo 
[008 1 ] &tz. 3>T>-y-C0AP31i4lt-Cfe-Sffi;Sft 
i°rlSl££> cfc Lffi«Iil^sr!^!^"C ti E S R©tHifccfc lf-%:(D 

[0082] ttmm i 

ft Sfl^lIJitf) LT, «fcy«. 3l£fciSLS|?fc 

mmmi tmmizLx. mm-t^sv-yzi^^-y-tm 

«tiitESR(Di^i()f:„ *SS£Sli 
[00 8 3] £f = . tt$S£0iJ1 C0fIH-trv5 -v^zj^-x^ 

[0 0 8 4] Sfc. 3>^>-y-<73iJDi$i4^t?fe-g>iUSM 
[0 0 8 5] 

y. ESR^fiHSp-e^-schA^fr'So 

[0 0 8 6] 

y . ^^i- e s R(D$iiffl*<Di#g t <f y , rtspms^^^ 

S R $ a flS L fcflH-b 7 £ v -> =i >^ >-9-AM# t>H& e 

[mi] 111 li*^IB^cD-*]56ft$^lr^i>Wll-b^£ 
>ir>-y-(D»TSllt?fe-i). 

[02] in 2 ttn i iz Tji-r 1 1 - 1 1 *f 5 m m m v & 
[S3] m3\**%w<r>fccr>mmfim\z%z>pi${>wm 
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sp « m m <d i — > £ * f Br m m t? & 4 . 
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